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REPLY (Translation) 
To: Examiner in Charge : Makoto YAGI 

1. Identification of the International Application 

PCT/JP99/06630 



2. Applicant 

Name MITSUBISHI DENKI KABUSHIKI KAISHA 

Address 2-3, Marunouchi 2-Chome, Chiyoda-ku 

Tokyo 100-8310 JAPAN 
Country of nationality JAPAN. 
Country of residence JAPAN 

3 . Agent 

Name (10243) Kaneo MIYATA 

Address c/o Mitsubishi Denki Kabushiki Kaisha 

2-3, Marunouchi 2-Chome, Chiyoda-ku 
Tokyo 100-8310 JAPAN 

4. Date of Notification February 27, 2001 



Subject Matter of Reply 

(1) Summary of Examiner's written opinion 

The Examiner judged in Examiner's Written Opinion 
dated February 27, .2001 that the inventions according to 



♦ 

claims 1 to 5, 7 to 8, and 10 to 12 lack inventive step. 
The reason for the Examiner's judgment is as follows. In 
Reference 2 (JP, 8-300227, A (RES DEV CORP OF JAPAN) ) cited 
in the international search report, "list of document and 
5 description" part, it is described that a discharge treatment 
electrode is formed by compression-molding a mixture of two 
or more types selected from a carbide such as WC, TiC, TaC, 
ZrC, SiC or VC, a boride such as TiB 2 or ZrB 2 and a nitride 
such as TiN or ZrN and then conducting a heat treatment, 

10 and that a discharge surface treatment is conducted using 
the electrode. The Examiner judged that to select, as the 
mixture of not less than two types of components, SiC 
(corresponding to "hard matter " in the present application) 
andWC, Ti or Tac ( corresponding to "matter having electrical 

15 conducting property" in the present application) is within 
the ordinary inventive capability of those skilled in the 
art to which the present invention pertains and could be 
appropriately carried out. 

(2) Reasons why the inventions described in the present 
20 application have inventive step are as follows: 

(2-1) Explanation of the invention of the present application 
The applicant has deleted claims 1 to 5 and 10 to 12 

in "Amendment" filed together with this written reply. 

Accordingly, the reason why claims 7 and 8 have inventive 
25 step will be explained below. 



The invention according to claim 7 of the present 
application is "A method of manufacturing an electrode for 
discharge surface treatment according to the present 
invention provides an electrode to be used for a discharge 
5 surface treatment of generating an electric discharge 
between the electrode and a treatment target material and 
forming a hard coat on a surface of the treatment target 
material utilizing the energy radiated during the electrical 
discharge, wherein said electrode is formed by 

10 compression-molding powder obtained by coating powder of 
a hard matter having electrical insulating property with 
a matter having electrical conducting property or powder 
obtained by adding another powder material to the powder 
of the hard matter having electrical insulating property 

15 coated with the matter having electrical conducting 
property". In addition, the invention according to claim 
8 of the present application is "A method of manufacturing 
an electrode for discharge surface treatment according to 
the present invention provides an electrode to be used for 

20 a discharge surface treatment of generating an electric 
discharge between the electrode and a treatment target 
material and forming a hard coat on a surface of the treatment 
target material utilizing the energy radiated during the 
electrical discharge, wherein said electrode is formed by 

25 conducting a heat treatment after compression-molding 



/ 



powder obtained by coating powder of a hard matter having 
electrical insulating property with a matter having 
electrical conducting property or powder obtained by adding 
another powder material to the powder of the hard matter 
5 having electrical insulating property coated with the matter 
having electrical conducting property" . 

The inventions according to claims 7 and 8 of the 
present application are constituted as stated above and, 
as described in, for example, the third and fourth 

10 embodiments of the invention, the inventions are to form 
a discharge surface treatment electrode by 
compression-molding powder obtained by coating the cBN 
powder 11 which is an electrically insulating hard matter 
with the Co coat 12a which is a conductive matter by 

15 evaporation or the like. As described in the specification 
of the present application, page 18, lines 9-17, the 
inventions have function and advantage that "In the case 
of the electrode for discharge surface treatment 27 thus 
formed, the quantity of a binder material can be made smaller 

20 than those of the electrode for discharge surface treatments 
in the first and second embodiments of the invention. 
According to the discharge surface treatment employing the 
electrode 27, therefore, the percentage of cBN in the hard 
coat formed on the treatment target material increases, 

25 making it possible to form a hard coat having higher 



hardness " . 

(2-2) Explanation of cited references 

The invention according to Reference 2 cited in the 
international search report is intended to solve the problem 
5 that a green compact electrode is susceptible to breakage 
and the like. According to the present invention, a coat 
layer is formed on the surface of a treatment target material 
by compression-molding one of or a mixture of not less than 
two types of a carbide such as WC, Tie, TaC, ZrC, SiC or 

10 VC, a boride such as TiB 2 or ZrB 2 and a nitride such as TiN 
or ZrN, then temporarily sintering the resultant 
compression-molded matter at a temperature equal to or lower 
than a sintering temperature and conducting a discharge 
treatment to the treatment target material using the 

15 resultant sintered, compression-molded matter as an 
electrode consumed in a discharge treatment. 
(2-3) Comparison of the invention of the present application 
with cited references 

Reference 1 fails to describe a constitution in which 

20 "powder of a hard matter having electrical insulating 
property with a matter having electrical conducting 
property" or the like is employed as a discharge surface 
treatment electrode material and differs from the invention 
of the present application in constitutional requirement. 

25 In addition, the invention of the present application 
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can exhibit the function and advantage that "the quantity 
of a binder material can be made smaller and a hard coat 
having higher hardness can be formed" by the configuration 
according to claims 7 and 8 . 

As is obvious from the above, the invention according 
to Reference 2 differs from the inventions according to 
claims 7 and 8 of the invention of the present application 
in the constitutional requirement of the invention and 
function and advantage . 

Further, Reference 2 does not at all suggest a 
constitution in which "powder of a hard matter having 
electrical insulating property with a matter having 
electrical conducting property" or the like is used. 

Accordingly, the applicant considers that it cannot 
be reasoned that those skilled in the art could easily attain 
the invention of the present application based on Reference 
2, the inventions according to claims 7 and 8 of the invention 
of the present application have inventive step and that there 
is no ground which denies the inventive step of claims 7 
and 8 . 

( 3 ) Conclusion 

As stated so far, the applicant strongly believes that 
the invention of the present application does not lose 
inventive step even in light of Reference 2. 

Consequently, the applicant respectfully ask the 

6 



Examiner to give due consideration to the above respects 
and to determine that "claims 7 and 8 of the invention of 
the present application have inventive step" . 
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6. Content of Amendment 

See attachment. 
(1) In SPECIFICATION, page 1, line 4-6, lines 10-12, and 
5 page 5, lines 4-6, change "an electrode for discharge surface 
treatment, a method of manufacturing the electrode for 
discharge surface treatment, and a discharge surface 
treatment method" to "a method of manufacturing an electrode 
for discharge surface treatment"- Page 24, lines 4-7, 

10 change "the electrode for discharge surface treatment, the 
method of manufacturing the electrode for discharge surface 
treatment, and the discharge surface treatment method" to 
"the method of manufacturing the electrode for discharge 
surface treatment" . 

15 (2) In SPECIFICATION, delete page 5, line 9 to page 6, 
line 20. 

(3) In SPECIFICATION, page 6, line 21, change "Moreover, 
the electrode for discharge surface treatment is formed by 
adding wax to materials of the electrode, then 

20 compression-molding the material added with the wax, heating 
the compression-molded material at a temperature not less 
than a temperature of melting the wax and not more than a 
temperature of decomposing the wax to generate soot, and 
evaporating and removing the wax" to "The method of 

25 manufacturing an electrode for discharge surface treatment 
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according to the present invention provides an electrode 
to be used for a discharge surface treatment of generating 
an electric discharge between the electrode and a treatment 
target material and forming a hard coat on a surface of the 
treatment target material utilizing the energy radiated 
during the electrical discharge. The electrode is formed 
by adding . wax to materials of the electrode, then 
compression-molding the material added with the wax, heating 
the compression-molded material at a temperature not less 
than a temperature of melting the wax and not more than a 
temperature of decomposing the wax to generate soot, and 
evaporating and removing the wax". 

(4) In SPECIFICATION, delete page 8, line 14 to page 9, 
line 2. 

(5) In CLAIMS, delete claims 1 to 5. 

(6) In CLAIMS, in claim 6, change "The method according 
to claim 5, wherein said electrode is formed by adding wax 
to materials of said electrode, then compression-molding 
the material added with the wax, heating the 
compression-molded material at a temperature not less than 
a temperature of melting said wax and not more than a 
temperature of decomposing said wax to generate soot, and 
evaporating and removing said wax" to "A method of 
manufacturing an electrode for discharge surface treatment 
according to the present invention provides an electrode 



to be used for a discharge surface treatment of generating 
an electric discharge between the electrode and a treatment 
target material and forming a hard coat on a surface of the 
treatment target material utilizing the energy radiated 
during the electrical discharge, wherein said electrode is 
formed by adding wax to materials of said electrode, then 
compression-molding the wax added material, heating the 
compression-molded material at a temperature not less than 
a temperature of melting the wax and not more than a 
temperature of decomposing the wax to generate soot, and 
evaporating and removing said wax" - 
(7) In CLAIMS , delete claims 10 to 12. 

7 . List of Attached Documents 

SPECIFICATION, page 1, 5, 6, 6/1, 7, 8, 9, 24, 25, 
26, 26/1, 28, and 29. 

(As a result of amendment, page 29 is deleted. ) 
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SPECIFICATION 

TITLE OF THE INVENTION 

Jk method oi_manuf actur ing an electrod e for discharge 
5 surface treatment 

TECHNICAL FIELD 

The present invention relates to improvements in a 
method of manufacturing an electrode for discharge surface 

10 treatment. This electrode is used in a discharge surface 
treatment of generating an electric discharge between the 
electrode and a treatment target material, and forming a 
hard coat of the material of the electrode or of a matter 
obtained by reacting the electrode material by discharge 

15 energy on the surface of the treatment target material 
utilizing the energy radiated during the electrical 
discharge . 

BACKGROUND ART 

20 Conventionally, as a technique which forms a hard coat 

on the surface of a treatment target material and applies 
corrosion resistance and abrasion resistance to the 
treatment target material, there is a discharge surface 



DISCLOSURE OF THE INVENTION 

It is an object of the present invention to provide 
a method of manufacturing an electrode for discharge surface 
treatment capable of forming a high hardness hard material 
on a treatment target material even under a high temperature 
environment - 



"The method of manufacturing an electrode for 
discharge surface treatment according to the present 
invention provides an electrode to be used for a discharge 
surface treatment of generating an electric discharge 
between the electrode and a treatment target material and 
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forming a hard coat on a surface of the treatment target 
material utilizing the energy radiated during the electrical 
discharge. The electrode is formed by adding wax to 
materials of the electrode, then compression-molding the 
material added with the wax, heating the compression-molded 
material at a temperature not less than a temperature of 
melting the wax and not more than a temperature of decomposing 
the wax to generate soot, and evaporating and removing the 
wax . 
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Further, the method of manufacturing an electrode for 
discharge surface treatment according to the present 
invention provides an electrode to be used for a discharge 
surface treatment of generating an electric discharge 
between the electrode and a treatment target material and 
forming a hard coat on a surface of the treatment target 
material utilizing the energy radiated during the electrical 
discharge. The electrode is formed by compression-molding 
powder obtained by coating powder of a hard matter having 
electrical insulating property with a matter having 
electrical conducting property or powder obtained by adding 
another powder material to the powder of the hard matter 
having electrical insulating property coated with the matter 
having electrical conducting property. 

Further, the method of manufacturing an electrode for 
discharge surface treatment according to the present 
invention provides an electrode to be used for a discharge 
surface treatment of generating an electric discharge 
between the electrode and a treatment target material and 
forming a hard coat on a surface of the treatment target 
material utilizing the energy radiated during the electrical 
discharge. The electrode is formed by conducting a heat 
treatment after compression-molding powder obtained by 
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coating powder of a hard matter having electrical insulating 
property with a matter having electrical conducting property 
or powder obtained by adding another powder material to the 
powder of the hard matter having electrical insulating 
5 property coated with the matter having electrical conducting 
property . 

Further, the electrode for discharge surface treatment 
is formed by adding wax to material of the electrode, then 
compression-molding the material added with the wax, heating 
10 the compression-molded material at a temperature not less 
than a temperature of melting the wax and not more than a 
temperature of decomposing the wax to generate soot, and 
evaporating and removing the wax. 
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Since the present invention is constituted as stated 
above, it is possible to form a hard coat having high hardness 
5 on the treatment target material even under a high 



therefore, advantages of being suited for the surface 
treatment of a cutting tool or the like used under a high 
temperature environment, and being capable of providing 
10 required properties, such as corrosion resistance and 
abrasion resistance, to the cutting tool or the like used 
under a high temperature environment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

15 Fig.lisa cross -sectional view which shows the concept 

of an electrode for discharge surface treatment and a 
manufacturing method thereof according to the first 
embodiment of the present invention; Fig . 2 is a block diagram 
showing a discharge surface treatment method according to 

20 the first embodiment of the present invention; Fig. 3 is 
an explanatory view which shows a manner in which a coat 
is formed on a treatment target material by the discharge 
surface treatment method according to the first embodiment 
of the present invention; Fig. 4 shows the change of hardness 

25 relative to the temperature of cBN; Fig. 5 is a 



temperature environment . 



The present invention has, 




INDUSTRIAL APPLICABILITY 

As stated so far, the method of manufacturing the 
electrode for discharge surface treatment according to the 
5 present invention are suited for use in industries associated 
with the surface treatment which forms a hard coat on the 
surface of a treatment target material. 
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6- A method of manufacturing an electrode for discharge 
20 surface treatment according to the present invention 
provides an electrode to be used for a discharge surface 
treatment of generating an electric discharge between the 
electrode and a treatment target material and forming a hard 
coat on a surface of the treatment target material utilizing 
2 5 the energy radiated during the electrical discharge, wherein 
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said electrode is formed by adding wax to materials of said 
electrode, then compression-molding the wax added material , 
heating the compression-molded material at a temperature 
not less than a temperature of melting the wax and not more 
than a temperature of decomposing the wax to generate soot, 
and evaporating and removing said wax. 
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of a hard matter having electrical insulating property with 
a matter having electrical conducting property or powder 
obtained by adding another powder material to the powder 
of the hard matter having electrical insulating property 
coated with the matter having electrical conducting 
property . 

9 - The method according to claim 8 , wherein said electrode 
is formed by adding wax to material of said electrode, then 
compression-molding the material added with the wax, heating 
the compression-molded material at a temperature not less 
than a temperature of melting said wax and not more than 
a temperature of decomposing said wax to generate soot, and 
evaporating and removing said wax. 



